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1. A memory device, oon^rising: 
• subsbste: 

a iiduiality of s^Oi^ nanoMetiif^ «lemei«s. ha<A^ 

a plurality of first electRxte Ones <It^x)sed over saM sub^te. 
^a ptwrality ^ device structures disposed on said plurality of first 



etcNnfwe tines fom^ said plurality of 8elf<£%fted nano«reciilVtng 
elements, each device ^^ructuie heWng at teast one tateral dimension 
less Oian ^ut 75 nantmietefs; 

a f^rafity of swachir^ elements, said swiu^lng dements disposed over 
and seif^gned in at least one directlcm with said device stnicUires; and 

a (^rafity of second elednxte fines disposed over. etectnealTy fTl 
coupled lo» and ^f^ried^SdidSM^'ng<^mnents.v^ 

ctevlceisfomii^. ^ 

2. The mcmcHy device In accordance daim 1 » whefein ^Id 
prarslity of fiisi el&clrode lines lyrtTw emprises a piuiafi^ of fte^ i^^fnlconcby^ 
l^s indudhtg a dopant of a flmt polamy. 

3. The menmy device !n accordance wim ^im 2, wherein s^ 
pTuralfty of fm semlcondycior lines fyrlKer compi^ a i^r^ity of first %x^\ssm 
semicomluctor lines. 



Q 



4. The memoiy device in accordance wHh daim 2« wherein said 
plurality of device structures furOier comprises a x^r^ of S4»iibcmduGtc»' 
device stnictures Indudii^ a dopant of a second pt^arity, wherein eadt 
semiconductt^ device stiucUire forms a sendcomluclor ^nction «^th one of saU 
pfuraiity €^ f^ scmrticomfticlor liim. sa^ siannkomhictor pir»^ en arc^ 
with at least one laterai dUmn^m tess than cOio^ 
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5. The memofy dovSca in aoooniafice with cl^ 2, wherein sahl 
pbffatlty of sentomtf uctor de^ stiuduies fuither oompiises a i^fdiily of 
epilaxial semkaofiductor dovSoo stnictures. 

6. The memory device in eocoidaftce wsthdalmiw^^ 
device stoicture of said (Mura% of device smiimifes further comprise 

an intrinsic semtonc^ctor stnictiire disposed on one of sakl pturat^ of 
first eemiconductof Unes: amJ 

a second semiconductor device stnicturo ^wluding a dopani of a second 
p<^rity, disposed on said intrinsic semiconductor sinictum, wherein said 
Intrinsic sem!comfcN:t(^ simciiiie and said seocmd semksonc^or deuke 
s&tiduns eac^ have at <me laftml dbnension tea than at>oi4 7S 
nanom^ers* wher^ a pfuial^ of p^^n diode elements are (onmed. 

7 . The memory device tn accordance claim 2. wherein said 
p^raltty of first semic»ndyctor lines ^ 

sa^ sutistrate. 

8. The memory device in acoofdance wrth dteim 7, w?heretn said 
insulating layer Is selected from the ^oup coning of SiOx. SixNy, SlC^d^, 
SixCy, and nMuiea ttoredf. 

9. The mi^iy device In accordance vMh daim 1 . ^r^n said 
piurafity of first dedrode lines lur^ comprises a i^umlily oJ rme^ etedriKle 
l!ne$» and v^herdn said pluialiiy of device stn^res further oomprfses a piurafity 
of semiconductor itovtoeiiuctufes&idyd^ a d<^ . 
Schottl^ barrier oorU^sls ttetween saU pluraBly <tf meta! electrode lines aittf said 
pbiality of sentom^dbr device stnictures* each ^hottky banter eont^ 
hav^ an area «^ ot least one lateral din^tslon less than atxmt 75 
nanometers. 
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10. The memory dei^ in aoooiKfante wtUi daim I . wtieretn said 
pUimSty of first dectiode fines fuither compiises a piii rallty of melai electrotte 
Ones, and wlicrcin each device stnic(ufe further comprises: 

a dielediic layer dlspos(»:l on om of said pii0a% 
lines; and 

a metal layer disposed on said dietec^ layer, fonning a pluraBty of 
metaWfisutator-melal recttf^ng elements, wherein each metaNnsulato^melai 
rect!fyin9 element having at least one lateral d^nension tos &ian about 75 
nanon^fs. 

1 1 . The memory devtee in accorttence vjdth dalm 1 , v/heieln each 
switching element of said plurality of switchii^ elements Airther oompfises a 
femselecM material 

1 2. The memory dm\oe in accedence with daUn 1 , wherein each 
svi^fching dement of said plurality of switching e^menis further comprises a 
l^iase chdf^ matertai. 

1 3. Vim memory deyk:e in accmiancd wlUi dalm 1 , wher^ es«h 
switching dement of said pluraJily of sw^b^ elements Mtm oompr^ a 
filam^ Idmnlng imiteflaL 

14. The memofydevlco In accxHdarm with claim 13«whmln said 
Glament (bmUr^ matetfal is se^ed from the gn»ip consist^ of As^Se^. 
Cut5« li^. and n^ies ^iimxri. 

15. The memory device in accordance with dalm 1« na/tvm^ ea^ 
dement of saki p^ity <a fi«^d^ d^fn^ts ooii|prlsti» m 

org^ <Mr (»^ym^ layer. 
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16. The memoiy <tevice in accordance with dabn 15. where^ said 
Ofganto layer fuithfM^ ccmtprlses a setf-asseiitiied 

moieoites. 

17. The memofy device in accordance wilh claim i. wherein each 
swItchiAg element of tsM pfuiafity of swftdNIng dmients ftirther cofnprfses a 
l>feaEoelactric maieital. 

18. The memory device In accordance with daim 1 , wherein each 
switching dement of sa^ pluiaSty of switching elementa further comprises a 
chatoogenlde mat^* 

Id. Tto menwydevte In acooidance^th daim 1. wherein said 
phirality of first eiectr^Kie Ones ace substantiaSy paialtel to each c^er. 

20. The memory de^ in acooidanoe with daim 19« wherein said 
^ra% of av^tfv dm«»nte further oon^»^ a i^rsdity of ew^d^ ^nee 
$iil»5lanti^ par^ U> each dfm 

21 The mfiafnory device In acooidam» daim 20, wherein sakl 
l^$ty of ewHching i^ee end sobstdAtiaity muUidity onho^ai to ea^ (^to^ 
of firsi eledrode rir^« 

22, The men^iy devtee in accordance with dean 1 , wherein eadi 
devkx) stmdure has an area less than ahoiit 5«625 square nani^e^. 
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23. A memory <te^. om^lsirtg: 

a fimt ptitf^ty <rf oortdbii^ Ones subslsriS^ 
dl^pos^ on said sub^rato: 

a plMrality of semlcomluctlng |unctlons lomied on said plurality of 
coRducUva lines, said jun<^n$ having at leasi Km la^ dimemkm Se$s Htm 
about 75 nanrnmlm; 

a second pti^alS^ of omiu^lm tines aubs^m^tly parallal to each omer 
and ^t^anUi% immmfiy cMrtlu^^ to said |:toia% of semicomtactind iinaa; 
and 

a madia dispose bstweait 6^ IM and siOd seoond 
comfueth/etkmand ete<^iiy ccNupled to aai^ 
pluramy of oondudlve Ufm. 

24. A fi^nrKHV ifavloe ctmipri^lng: 

a i^l>$tmto; 

tor ladE^^ tocftid^ a p&iraH^ of o(^^ 
^stoNMy pmm to eaeli ottier disposed on said mil>$rrat0, said wemm tor 
fec«ylf« sdf-a8gned said pturality of condiKdtf^ linos* wterain ^ means 
for r^:nr^i^ ha^mig at ieasi one iatei^ cnm^naton km than at^ 75 
nam>motor^ 

d^kosad over si^ fkat ptoi^ly c^oonito:!^ iric» and selMlpned to $^ 
m^^ai^ for ractifytno; 

maan^ tor a^drteany aAli«$^ sak) 
vyherain each stoi^ etoment self«al^pied wsm ^ m^ro tor aleeirtoaly 
iH^ress^ng, aiuS ttflM^^ eiHih ^ 
j^^i^sgng and saM fMi^n^i^ oom^^ 
mam»ry$^iictora. 
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2S. ArfieiTOfydevto«CM)prlsll^ 

a sybstrnte; 

a ptmsi&tY of lectii^ stnic^ms. disposed on said substate^ said 
redTfylng ^niduies forni an i x j diray, ^ne^ i and J am Integ^ v^ies, cmch 
racUfyliig structure hav^ at leasX one ^mi 4\m&*sx^ ^ Uian abouft 7S 
nanomataiB; 

a (^r^ of storage media elemenls. eacii stooge media etemeiU 
disr>osad and iHectikaiiy coupied to cm of said loi^ng slnic^res. eQd\ 
stoaga fv^^ ^tenant having at ^st one iaief^ 
nanome^^and 

a f^ratfty of e^^ctrk^l conductor tines dbp<^ on and eUictf ieatiy 
counted to said plurat^of stor^ imdsa elen^nts. wher^ each stoi^a 
miS^ Blmmt is setf^ligned lo me of said lectiiying stnidures and is 
a%ned to cm of siAi atactilcal cmltic^ \lrm. 

a sub^aie; 

a pNii^% si^aS^ed nano*radtl^Nf^ efen^nts. havmg: 

^SN^ ni^ oomj^c^ fine havii« at iei^t 
about 7S nanormters, 

a r^uramy of devk^ stmc^res dl^osed on said phtrsMt^ of first 
conduct tln^. ea^ tfevioe siruchira ha^ at 1^ 
(f^^rmn^ ^ tlKam about T5 fiammi^ 
^ ^ oonckK^ inaa and said ifen^ stf^ 
of naiKKedlf^ elemantr. 

a plmntf of swUeHlnQ elemems, each sv^rtdtlr^ ^n^nt disimad on 
ami atedn<^% ccHii^ed to mm of sa^ ^mfily of (tevi€i» sSiycturas; and 
a ptymSty (^^ccmd txmOiPsi^ s^ second oomludlve ines 
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naiKMectifyir^ elemenl is sutstantia»y facially coaxtensh^e, coincident, and 
cor^nar vrith one of said ptur^ of ilffis oondu 
Iftin^of switeMng eienmls. 

27. A memory devico, oompiising: 
a sybslraie; 

a pTuraltty of senA^csnduefifig linea i nditiSiig a of a fimi potailly 
said semiconducting lines aubataniial V panatlU^t to eacli dKer and <8$posed over 
saki substrate; 

a plurality of semiconducting stnidures ind^^g a (topant of a second 
potarity disposed on saoj i^rafity of semiconducling fines; 

a pturaltty of iuncU^ femried between aaid 
sernkx^nduding atriK^iircssi seiJ ^^ 
less titan atKMit 75 nam»meters: 

a swItcHng ei^nr^t dlspc^ed on and eiedrical^ ccHnMed to sakJ 
seitticonductlng struui^res; und 

a i^raliiy of ^^ectrical condudom iMl>stantiiiy paraJ^ to each other, 
coupled to ism sbf8«ie media and ^bstantiaOy mu^iafly oithooon^ to said 
ptunyity of semioonductirHSi tines. 
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